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In Finglsh. Observations of the auraal green line 577+3 A iat the light 
ob the nlght why tuave leew sede by the eatinctionn etinal of Uenmbeng 
atl Wawihow Almtract 4000 (1084)} using Kaylcigh’s aural Alter. 
it ie found that the ratio uf the iateaaity of tho yroct line tu the total 
intenaity of the shy light varies from 4% at the bogianing of the night 
to 12 4% at midnight. The absolute brightness of sky luminescence near 
the Pole star ia found to be 1:5 x 10-* candle per cm.*, giving for the 
intensity of the green line at the senith at maxinsum brightness a value 
of 3-3 x 10°? candle per cm®, Evidence is brought forwant against 
McLennan’s view that the variation of intensity of the green line is due 
to quenching by visible light. {See following Abstract} C. B.A. 
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3448. Angular Distribution of Paics in Kr. a Meeaie siiswr 
i, M. Pramk. Comptes Rendus (Dohlady) de Acad, des Sciences, 
U.S.S.R. 19. 1-8. pp. 0-55, 1086. In English.--Continuing previous 
work (ery preceding Abstract] examination is made of the angular distei- 
bution of pairs in Kr produced by yrays from Th’. The data agree 
with the theory of Bethe and Heitler. There appears to be a real difference 
in the angular distritrution of the positrons and electrons, particularly at 


angles <18°, for this region includes 346% of the positrons and only 
10% of the electrons. The mean energy difference between the positrons 
and electrons is 100 ekV and isin agreement with theory. This 
difference increases with increasing atomic number. The average angle 
between the pairs ts 44°, which ia considerably higher than that reported 
by previous workers. (See fullowing Abstract.) FLGQC, 
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The particies formed possess an energy of the onder of 70 
Wm. ev. Ph bs decompd. by rapkd neutrons only; 
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mevhatiten and its application for practical purposes are 
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"Interference Phenomena in the Case of Cherenkov Radiation," Dok AN USS2, 42, No.8, 
1943. Phys. inst. im. Lebedev, AS USSR ig 
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The tras sition eect of > rays and theis influence on the 
wnisation current in jwoization chambers. 1). N. Vavilov 
and i. M. Froak. Zhur. Exp. Veoret. Fis. 17, 176 57 
WETS J. Pays. (U.S.8.8.) 1b, No. 31967) (in Ragtist) 

The eutatunces to be studied were pliant above or 
fehow ee KOO Sem. chamber with (his om AT 
walls tr such « way that the total thickness nf cach ut 
tume penetrate? by the inekient cadictem cemained! 
const The fonization current J won studied asa fasetit 
of vu, the thickness of the lighter nuterial nest to the 
«fester, When the filters were between the y-antee 
tal the ehamber, the FeAl, ALC, amd Fe-C curves row 
tua plifeau ots, S Pog. cm.®; the ih-Al, Pb-Fe, and 
Mb-C curves showed sharp min. at x) ~ U1 g. emt 
The ettrves are accounted foe ba terme of Compton effat 
amd photavifect. Curves are also given for the caves in 
whiel the filters were placed on the other side of the 
chamber, and on beth skbes. The following values were 
abtained fur 1), the ionization current due to radlation 
having « component in the seuse of the incident radiation, 
amd ds, that due to tely directed rudiation. The 
chamber current: cw by eee resulting from the 
tunization wf ais was takes as unity. For C, Al, Fe, and 
Po, fo 3.0, 2.19, 200, and 218, resp. and J) © O16, 
1148, 178, amd 2An, resp. Cyne Felina 
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UsSA/ttuclear vhys - Gamma Rays 
Nuclear Vhys - Impact, Electronic Feb 1947 


"Angular Sicstribution of Fleetronie :cirs Freduccd by Gamma Reys of 
ThC," L. v. Groshev, I, M. Frank, Fhys Inst ineni F. !'. Lebedev, Acad 
ook USck, 22 pp 


"Shur Eksper i Teoret Fiz" Vol XVII, No 2 


Shows that dependence of distribution of .ncles between comonents of 
pairs formed by Gamma rays on the - temic number of the irrediztec 
substance can differ, depending on methed of pair registretion employed. 
As result of this, the difference in results obtuined with use of the 
wilson chamber cnd the ccu.ters does not lead to contradiction. 
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FHANK, I.M. and vINZBERv,V.L. 


“The Doppler Effect at Super-phase Velocity." Dok. Akad. Nauk. SSSR, 
56 (1947), 6, 583-566. 


SO: Translation-~ 80 Apr 1954, 
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inoviug within « canal of sail new i - <n) and that 
it is further possible for the to be produced 
at velocities greater than that igi. Ths caseiest cose 
of the motion of an electron and of an atom along « canal 
ata velocity @ = fc le considered, idl polemic 
canal) the Cherenkov effect 
cae His shown that the condition » < BX 10 ls 
not necessary for the development of this efiect. The 
tadlation of an cacillator moving with un¥erm veimeny 
cats be considered la easy eager eb hat of an 


. The beeretically possible 
at velocities balling) ccfrongt of light if the electron mors 
along the boundary :medium-vecuum at a distance @ 0.1 
from the medium. M. G. Meore 
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1.1 by the intemtuction of Len. iron, 0.4m, lead, ancl}. 
em. leu! plates, fesp.. along the diam, of the chamber 
Parallel to the ares of the counters. The horirmtal 
ment al cmnic tadiation at ses lewl consists of 
tes with 
lime with ener 


tions Invulves (a # nicwone travel- 
ing large angles with the horizon, 


vatut (c) decay of Fesulting meso: 
The uo. of electrons fesulting from ¢ ix 
U.N particle per inin. per unit wlul 4 
agreving in ander of magnitude with the cx 
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ats staal preoniiug nintr,— Consideration, b 
. . t), ef. tr € all y 
(Liwke elrctrodyuasics, of ® mcrtel consating of a0 uscilhat- 
ing dipole of inorwent P, emitting a free yw, and place! 
in @ hunsugencuus martian aleonhing that (requeucy, gives 
in the case fl wh /2 o & 5, for the energy fus at a ditance 
K ~ A/2e, the cxprenion S = CU/astpaasst, fe. Ube suite 
as for a transparent modiwet; at greater &, S decreners ac 
cundting to S = Se‘ *8, anak wlthios the e AS Afe, at 
‘ubdal, energy te alecs tard je tha amt.i4.) AfBee)’, whers 4 
is unt ennpar “al conet., greater thas the sum of the radii of the 
intersecting mols., re ting Use min. 2. Conte 
sponulingty, in the abeorting tnedieitt, the inean Life 1 of the 
cuited state becomes i/e= Viel + (an aeafeel: 


Le. the sedative varkatbort te uf ite vahit, i 
ctatnast to occlu y cullision qucnc ae Tee applic stian 10 
reub Muateacent eles. is a function of A. Ou the anaucip- 
tiene tht the form of function p(d) docs not change as 4 


troult of sbsurption, the eacsey given up in an abun bing 


De 
medium is 1 = fut + (af AX A/2e)170 Vdd o We + 
MMV, and the variation of ¢ sluubd be of the fourm Uf = 


he 
M/rf{t + (aiv/Wall. where SV = LO SVKAZS 
of AWN and I fn. The quenching is thus detd. by 


1 
at ovatkip of the luuresceace and alvurption spectra SO, 
aft) and the Lictor (A/2e}*, and this result is in approx. 
acon with expel. ulner vations (ef. folowing abets., Part 
Hpwithe ~ xX totes. Similag developments are given 
for a ntagnetiv dipete am aa elev. quadrupole. . T. 
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“ 4 * ; . wate ine tl 
ta Study of Neutron siffusion in seryllium uraphite and rater ye 
impulse “ethod," a paper presented at the Atons tor Veace Conference, 
Geneva, Jwitverland, 1955 
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‘Ozluats, O. I., LAZAREVA, L. Ye. and TOLSTOVY, K. J. 
NInvestization of the Parameters of Uranium-Graphite Systems by the Frism 
Metroid" e 
i "Session of the Acidemy of Sciences USGR 
Report appearing _ Ist Volume of "Session 0 a Grate aes US: 
On ne ee use of Atomic Energy, 1-5 July 1955", Publishing House of Sciences 
USSR, 1955. 


SO: Sum 728, 28 Nov 1955. 
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} L/The mut.,ucation of neutrons in iyi: ; 
emg. 1. Vi Groshev, ELL, Feinber and |. Mt Byank 

a oessija vlkod, Nuak 3S 37 « §9 Mornenu TEP Ean yy vo 

' Alomnol Energi, Zasedaniya Oldel. Fis. Mat. Nauk 1955, Jv 

~! B-18(Baglish summary, 18-26): cf. following 3 abstracts. . 

* The phys. uspect of neutron hudtiptication in a hetero- 
geucous U-graphite system was disctissed fron the exptl. 

7 and theoretionl standpoint. ‘The expts. were carried cut by 
the exponential method by using various conens. of U and 

: for vurious temp. conditions. ‘Phe values of the dermal 

* neutron utilization coust., 0, and of the multiplication cuust., 

1 &, were detd., and the clfect of: the aie gap and of the water 
Jacket around the stugs was satlivd. jp. Rovtar Lened 


ae tare Sat an, PNbebe Her AS USSR Ye 
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[easurement of temperature effects {n uranfum-graphite 
eritical systeins, B. P i 
“Dy. Tolitov, I. neve 
htranikh. ad k SSS RT fo Mirnontu 
spol'eovaniyu Atomnot Encrpii, Zasedaniya Oldel: Fis.- 
Afat. Nauk 195S, 132-54( English sunmary, 154-5).—The 
temp. effects on the multiplication const. k = ny@ and 
also on all the factors thereof were investigated by two 
12a XX 120 X 260 cin. prisins, cach fn its own thermostat, 
heuted ta 300-450°, U-graphite (1) hittices were used with 
sluy diams. of $2-7 nim. with various U conens.(c). A Ra-B 
anda Po-Be netitron source were employed. The therma 
uthization factor @ was measured by the C4 satlo methad; 
& fos, temp, effect was found which increased with dece 
Ing U concen. and was greater in the presence of cooling H.0. 


2 suNITG, 


This eflect was already predictedl by the elementary difu-fé 


slos theory, but the theory furnished tou high yalues in iis 
This 
n the 


absence and too low values in the presence of H,0. 

discrepancy was due to the fact that @ increased whe 
nentrgas were coolal in H,O upon eutering the slug. fhe 
pai. effect on 6 lacreased aleo if the cooling was extended 


06/13/2000 


ver a layer of I 
the @ of a heterogeneous system ean be increased aver that 
of a homogencous one hy inhomogencausly heating the 
toderater. In order to evaluate correctly the temp. effect 
on the » escupe probability, ye, cold Hi and HO at 80° were 
circulated alternately through the slugs, Ure temp. of the I 
being kept const. ‘The variution of o was obtained from 
exponential incasurements of thy buckling 4? and from incase 
trement: of the lnfiuence of heating on the epi-Cd neutron 
d. in the vicinity of the source. The trinp. effect of the 
integral is found to be Op/p dt = (1.95 4: 4) x 1074 per de- 
ae The temp. effect on ky was detd, by méasuring x? 
My the exponential methad. The temp, changes of » (no, 
of heutsons yencrated/no. of neutrons captured) were calcd, 
from the changes of wand @ and from the temp. effect on 
w+ It was found that », hus a neg. temp. effect, which is 
roughly proportional te the variation of the mean energy of 
the thermal neutrons, caused by the heating of the systeni: 
Oni/nn Qe = ~ (37 & GB) Gfe.y. Werner Jacobson 
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SSR) Nuclear Physics - Fission of U by negative pi-mesons FD=2349 os 
onrd 1/2 Pub. 146 = 14/34 
Author : Belovitskiy, G. Ye.3 Romanova, T. Ac} Sukhov, Ls V2.3 and Frank, ; 
I. M. : ual 
ee aaa 
Title + Fission of uranium nuclei under the action of slow negative pi- 


mesons and high-energy particles 
Periodical : ‘Thur. eksp. 4 teor. fis. 28, 729-732, Jun 1955 


Abstract : In this work the authors investigate the fission of uranium nuclei 
by slow negative pi-mesons (G. Ye. Belovitekiy, et alii, Otehet 
FIAN*, April 1950, June 1950, March 1951), by fast neutrons, with ener- 
gies up to 460 Mev, and by gamma-rays with energies up to 250 Mev 
(G. Ye. Belovitekiy et alii, ibid., Dec 1952). For the recording 
of the fission of uranium nuclei they used photoplates with 
emulsion layer 100 microns thick with uranyl acetate (T. As 
Romanova and G. Ye. Belovitekiy, ibid., June 1951), which plates 
permitted the observation of protons with energies up.to 30 Mev. 
The irradiation of the plates by slow negative pi-mesona and fast 
neutrons: was carried out in the synchrocyclotron of the Institute 
of Nuclear Problems. Academy of Sciences USSR} the irradiation by | 
gamma-rays was. by the synchrotron of FIAN*. ‘They note that the 
energy spectrum of neutrons from "overcharging" (peresaryadka) of 
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670-Mev protons on beryllium was measured by V. B. Plyagin. They 
present 5 photographs of indicated fiseion. They thank Profs M. G 
Meshcheryakov, G. P. Dehelepov, and Ye. Origor'yev for aid in experi- 
ments with negative pi-mesons and fast neutrons, and also thank Prof. 
vy. I. Veksler and Yu. 8. Ivanov for aid in experiments with gamma-rays 
of high energy. They state that a more detailed report on the re- 
sults obtained will be published in this journal. They conclude 

that the distinguishing peculiarity of the process of fission of 
uranium nuclei at high energies of excitation 4s the significant 
probability of the enission of fast protons and alphaparticies; 

these particles bear only « comparatively small part of energy ob= 
tained by the uranium nucleus from the primary particle. Thirteen , 
references. 


Institution : Physical Institute imeni P, N. Lebedev, Aced. Sot. USER (PrTAN*) 
Submitted 1: March 9, 1955 | 


ry 
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Ree Jo a eee <5.) ai 
: sas, EISSIONLOF URANIUM NUCLEI UNDER THE ACTION | 
den OF SLOW §°-MESONS, FAST NSUTRONS AND ‘y RAYS OF ; , : - 
ere (ENERGY UPTO 200 MeV. G.E,Belovitekil, 7A.Romscova. 2\ ; ; 


: Sukhoy and 1.M. Frank 
Cs eee teog PRT Val 89, No, 6(11),697-50 (1085), In | a 3 
- »Rusaian, : : 
Nie 1 Evente are studied in nuclear emulsions impregnated with ae 
z\? i uranium ealt. The emulsions rogistored protons of energy : ; - 
less than $0 MeV. ‘The plates were irradiated with # ~~ 
* meeons and neutrons of maximum energies 180 and 480 MeV, : ‘ 
and with y-rays of maximum energies 30, 80 and 250 McV. . = santa 
In 96 fisstons by 7-mesons, 81 of the cases showed two ; ee 
fragments, 16 showed three. Probabtlity of fission upon cap- : i: a 
: ture of a ¥--meson is estimated to be about 0.5. Similarly, : 
Pe {igsions brought about by high-energy neutrons and y-rays 
ae were analysed. Flasion produced by ali three of these high- 
pian ; -energy agents is sometimes accompanied by & fast proton oF 
Cueoen : @-particle, These, however, cary away only a sma} part . 
alee ‘of the energy released and, sfnce the fiselon fragments have : ; 
ff : about the same energy distribution a8 those produced by alow . ' 
2 : neutrons, it le surmised that most of the energy is taken up : : 
On in neutron emissica. G.E.Brown F 4. 
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"Experimental Data on the Anisotropic Distribution of Fission Fragments", 
a report presented at the Confernece on the Physics of Nuclear Fission, 19-21 
January 1956, Atom Energ., No. 1, 1956. 
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SSMEYANOV, A.N.; TOPCHIYEV, A.V.; KURCHATOV, I.V.; SKOBFTSYH, D. .; 
KAPIPSA, P.B.; IOFFB, A.¥.; VINOGRADOV, A,P,;EREMBURC, I.G,; TiXHONOY, 
NeS.; FADEYEV, A.A; ho Aglaj VEXSLER, V.1.; KORNEYCHUK, A.Yo.; 


POPOVA, N.V.; VSKAYA, V.L.; PETROVSKIY, I.G.; 
ALEKSANDROV, A.D.:; ARTSIMOVICH, L.A.; MESHCHERYAKOV, MG. 


Trene Joliet-Curie, ebituary. Vest.AN SSSR 26 no.4:73-72 Ap '56, 
(Joliet-Curie, Irene, 1897-1956) 


MIRA 9:7) 
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Card 2/2 Pub. 118 - 5/7 
Authors a Frank, I. M. 


mane 
Title | ¢ Flash duration in the Vavilov-Chernokov effect 


Periedical § Usp. Fiz. nauk, 58/1, 111-150, Jan 1956 


bbstreot A special type of luminescence of pure liquids and “re ak ” | 
Se ee te Sheed Se oo acy thence effect. Various Bim 
light flash plays the main role in Cher cam 
Oe eee (coukenn) te measuring the light flash duration Seager 
theory on which the counters have been constructed is presen at ee 
ance with this theory the duration of a light flash can be exp: 


Institubion ¢ «eee 
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Pub, 118 ~ 5/7 
ee Periodical, 1 Usp, Fiz. nauk, 58/1, 111-150, Jan 1956 


Abstract —L | 
: the ay . ore az Snore Sie Ts is the time of the duration, and - 
effect is ied We a within which the Vavi Lov-Chernekov 
e FAN references: . 3 . 
(1924-1955). Magrams; graphs, | Ste 1 Frey & USA, 13 see 
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TITLE: 
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ABSTRACT: 
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65916 
S0V/58-59-4-7684 
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 4, p 60 (USSR) 


Balabanov, Ye,M., Barit, T.Ya., Katsaurov, L.N., Frank, I.M,, Shtranikn 


I.V. 


Yield and Effective Cross-Section Measurements of D(t,n) He! and D(d,p)T 
Reactions for a Thick Heavy-Ice Target 


V sb.; Yadern, reaktsii na legkikh yadrakh, Moscow, Atomizdat, 1957, 
pp 48 - 56 

The authors measured the yield and effective cross sections of D(t,n)He* 
and D(d,p)T reactions for heavy ice in the 50 - 200 Kev deuteron energy 
range, A Dot or HI* beam from an ion-accelerating tube was sorted in 
accordance with the different masses of the particles by means of a magnet 
and a system of diaphragms, The reaction yield was determined from the 
number of alphe~particles or protons registered at an angle of 90° to the 
beam with the sid of proportional counters, For the D(t,n)He+ reaction a 
maximum was observed for 160 Kev tritons; the magnitude of the cross 
section at the maximum was equal to 4,34 barn, The yield and cross~section 
measurements of the ra, p)T reactions were carried out by way of a check, 
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SOV/58-59-4-7684 


Yield and Effective Cross-Section Measurements of D(t,n) Het and D(d,p)T Reactions for 
a Thick Heavy-Ice Target 


since reliable results for this reaction using a gas target have been published 
(Sanders et al, Phys. Rev., 1950, Vol 77, p 1754, McNeill, K.G., et al, Phys, Rev, , 
1951, Vol 81, p 602). The results of the measurements showed that for a significant 
part of the energy range the obtained cross sections were 10 - 20% less than those 
obtained using a gas target. The authors assume that this is due to an inaccuracy in 
the values utilized for the energy losses in D,0, or to some other systematic errors : 


V.I.Ch, po 
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he 
a awa} Sat 
panes Anisotropy in nuclear fission processes. Aton.energ.supplement 
no.1:58-73 '57, (MIRA 10:10) 
(Nuclear fission) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1 


SESE aS as SRI PR a WG A HO SE SPER SIS EEIAY BESET ELLERY PY 


BALABANOV, Yo.M,; BARIT, 1.Ya,; KATSAUROV, L.N.; FRANK, I.M.; SHTRANIKH, 1.7. 


Measurement of the effective cross section of the D(t,n)He reaction 

in the 40-730 Kev deuteron energy range. Atom, energ. suppl. no.5:57- 

70 57, (MIRA 11:2) 
(Nuclear reactions) (Deuterons ) 
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ERayK, Lh. 5 3-3-2/6 
Skobel! tsyn, D.V., Frank, I.M. 
ee es Eee tae 
The Physicg Institute imeni P.N. Lebedev AN USSR ( Fizicheskiy 


institut imeni P.N. Lebedeva) 
Uspekhi Fiz. Nauk, 1957, Vol. 63, Nr 3, pp- 503 - 525 (USSR) 


Thig institute dates back to the oldest center of experimental 
physical research in Russia. In 1725 the "Physical Cabinet" was 
founded together with the Academy of Science; in 1912 it was re- 
organized as physical laboratory. In 1921 this laboratory was 
transformed into the physical department of the physical-mathema- 
tical institute of the AN. In 1934 the institute, together with 
the AN, moved from Leningrad to Mosecw, and in the same year the 
physical instit ute AN (FIAN) imeni P.N. Lebedev was established. 
The first director of the institute (1934-1951) was S.I. Vavilov, 
and after his death D.V. Skobel'tsyn. Special mention is made of 
Vavilov's works on the luminescence of uranyl salts which led to 
the discovery of the Vavilov-Cherenkov effect. The research work 
carried out and the collaborators of the various laboratories of 
this institute are mentioned. During World War II the insti.ute 
was at Kazan, and by its activities assisted the armament industry. 
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53-3-2/6 
The Physics Institute imeni P.N. Lebedev AN USSR 


The institute has new seven times the number of collaborators it 
had in 1945. At present 20 doctors and 100 candidates of sciences 
are working at the institute. The library at present contains 
200 000 volumes (books and periodicals). 

General _ survey of themes and of some of the results achieved b 
the institute: At first the success achieved by V.I. Veksler in 
connection with the construction of particle accelerators is 
mentioned. The successes achieved in the physics of elementary 
particles were prepared by the study of cosmic radiation. In 
recent tims successful investigations were carried out by means 
of the photo-emulsion method. Also the theoretical department of 
the institute deals with the physics of elemntary particles and 
of nuclear interactions. Well-known works are those by I.Ye. 

Tamm on mesonic interaction. Much is said about the work carried 
out by the institute in connection with the Vavilov-Cherenkov 
effect. The work and the themes dealt with by individual labora- 
tories of the institute are then discussed. 

: Theoretical physics: Elementary particles, non-local theory, re- 
normalizability and dispersion relations, multiple production of 
Particles, cosmic rays, neutron physics, high-energy processes, 
solid bodies, low temperatures. 
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The Physics Institute imeni P.N. Lebedev AN USSR 


Nuclear Physics: Work concerning nuclear physics and cosmic 
reys has been developing since 1933, and supervision of this 
work was soon taken by D.V. Skobel'tsyn. During the war work 

on cosmic radiation was stopped until 1944, and already in 19 44 
the first expedition was sent to Pamir, and in 1947 the first 
high mountain station was established. ‘he next report deals 
with new accelerators. Apart from theoretical work also theoretic- 
al research work was carried out on a large scale under super- 
vision of M.A. Markov in the two following directions: Investi- 
gation of phenomena that are important for the research of aton- 
ie structure by the method of photonuclear reactions. Investi- 


gation of the properties of the meson field and of meson-pro~ 
ducing processes by photonuclear interaction. 


Purther chapters deal with work carried out in the field of 
radiophysics, luminescence and optics, semiconductors and di- 
electrics. At present the effect produced by neutrons and fast 
electrons upon germanium is being studied. In this connection 
also some rules concerning the transformation of the energy of 
B-radiation into electric energy were set up. There are 67 re- 
ferences, all of which are Slavic. 
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. The Physica Institute imeni P.N. Lebedev AN USSR 


AVAILABLE: Library of Congreas 
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DENISOV, F.F.,rad.; LAZAREVA, L,Ye,,red.; LEYKIN, Ye.M.,red.; ROZHANSKIY, 
I.B.,red.: FRANK, LMeyrod:; SHAPIRO, 1.5.,red.; SHAPIRO, F.L.,red.; 
POLENOVA, .P.,tekhn, red, 


{Low and intermediate energy nuclear reactions; transactions of 

the conference} JAdernye reakteii pri malykh i srednikh energiiakh; 

trudy konferenteii, Moskva, Izd-vo Akad. nauk SSSR, 1958. 614 p. 
(MIRA 11:12) 


1. Vsesoyuznaya konferentsiya po yadernym reaktsiyam pri malykh 
i srednikh energlyakh. Moscow, 1957. 
(Wuclear reactions) 
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FRANK, i. M. 


"The Application of Atomic Energy for Peaceful Purposes” 


Lecture to be delivered by Soviet Scientists at the Brussels Exhibiticn, 
August 1958. The delivered lectures will be available in English, French, 
Flemish and German as individual brochures. 

(Priroda, 1958, No. 8, p. 116) 
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24(5) PHASE I BOOK EXPLOITATION sov/2121 


Frank, Il'ya Mikhaylovich, Corresponding Member, USSR Academy of 
; C 3, ureate of the Nobel Prize 


Izlucheniye Vavilova-Cherenkova ; lektsiya, prochitannaya na Vsemir- 
noy vystavke v Bryussele... (Vav‘lov-Cherenkov Radiation; a 
Lecture Delivered at the Brussels' World Fair on August 13, 1958) 
Moscow, Izd-vo “Znaniy", 1959. 30 p. (Series: Vsesoyuznoye 
obshchestvo po rasprostraneniyu politicheskikh 1 nauchnykh znanty. 
Seriya IX, 1959, no. 8). 36,000 copies printed. 


Sponsoring Agency: Vsesoyuznoye obshchestvo po rasprostranenlyu 
politicheskikh 1 nauchnykh znanty. 


Ed.: I.B. Faynboym; Tech. Ed.: L.Ye. Atroshchenko, 


PURPOSE: The booklet is intended for the general reader interested 
in physics. : 


Card 12 
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Vavilov-Cherenkov Radiation (Cont.) S0V/2121 

COVERAGE: This booklet contains a lecture on luminescence phenomenon 
delivered by the author at the Brussels' World Fair on August 13, 
1958. The author describes the Vavilov-Cherenkov effect and the 
properties of fast particles at some length. Brief biographies of 
Soviet scientists who have been awarded Nobel prizes are included 

_ in the booklet. No references are given. 

TABLE OF CONTENTS: 

On Light and Matter 

Luminescence 

Vavilov-Cherenkov Effect 

Nature of the Phenomenon 


Vavilov-Cherenkov Radiation and the Properties of Fast Particles 
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AVAILABLE: Library of Congress 
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AUTHOR: Frank, J. iM. SOV /56-46-3-25/71 
Poe eb SE attest 
TITLE: On the Réle of the Group Velocity of Light in the Case of 


Radiation in a Refractive Medium (0 roli Gruppovoy skorosti 
Sveta pri izluchenii v prelomlyayushchey srede) 


PERIODICAL: Zhurnal ‘eksperimental' noy i teoreticheskoy fiziki, 
1959, Vol 36, tr 3, pp 823-831 (USSR) 


ABSPRACY: In the present paper the author investigates the part played by 
the group velocity of light in a radiation, the source of which 
moves uniformly in a refractive isotropic medium, it being 
assumed that the medium is transmissive with respect to the 
emitted light. The radiation of a moving light source depends 
essentially on the ratio between the velocity of the emitter 
and the phase velocity of the emitted frequency. For particles 
which generate a time-cohstant electromagnetic field 
(e.g. electric charges or constant magnetic dipoles), i.e. at 
an eigenfrequency that is equal to zero, the Cherenkov effect 
occurs (which is also called Vavilov-Cherenkov effect in 
Russian publications), if the velocity of motion v is equal to 


Card 1/2 or begins to exceed the phase velocity of light. In the case of 
arc 
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G. the Réle of the Group Velocity of Light SOV /36220=5-05/71 
in the Case of Radiation in a Refractive Medium 


ASSOCIATION: 


SUBMITTED: 
Card 2/2 


this connection between the direction of light radiation and 
the emitted frequency wg it holds that 
v cos @/(c/n(a, )) = 1 4 n(eg) = c/v cos @, u = c/n(ae ) ; 


the emitted frequency, like Cherenkov radiation, is subjected 
to a Doppler effect for which v/(c/n(w,)) = n(w,) holds. 


Basing on these assumptions the author first investizjates tne 
Cherenkov effect and the conditions for the occurrence of 
complex radiation. In the last part of the paper the connection 
between the velocity of the motion of the emittor and the «roup 
velocity of light is investigated, which leads the author to 
the conclusion that the emitter is not able to catch up with 
the light signal emitted by it in the direction of its motion. 
There are 3 figures and 4 Soviet references. 


Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSik 
(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences, USSR) 


August 16, 1958 
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AUTHOR: Franky J S0V/53-68-3-4/14 


TITLE: The Optics of Light Sources Moving in Refracting Media (Optika 
iatochnikov sveta, avizhushchikhsya v prelomlyayushchikh gredakh) 


PERIODICAL: © Uspekhi fizicheskikh nauk, 1959, Vol 68, Nr 3, pp 397-415 (ussR) 


ABSTRACT: This io a reproduction of a lecture delivered on the oooagion of 
the awarding of the Nobel Prize. It consists of five parts. In 
part 1 the particular features of the radiation discovered by 
Cherenkov and Vavilov in a refracting medium are discussed to- 
gether with the conditions for the occurrence of this Tadiation 
and its properties. In this connection reference is made to 
L. I. Mandelshtam and V. L. Ginzburg. In part 2 the author 
discusses as a characteristic example the so-called transition 
radiation; it occurs e.g. if a uniformly moving charged particle 
exceeds the boundary of two media with different refraction 
indices. The intensity of this radiation is proportional to the 
kinetic energy of the particle at low velocities, and at 
relativistic velocities it grows like the logarithm of ‘the total 
energy. Two particularities of this radiation within the range 
of ultrarelativistic velocities are discussed and the results 
obtained by investigations carried out by A. Ye. Chudakov and 
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V. Ye. Pafomov are mentioned. Part 3 deals with the radiation 
Spectrum and with the quantum-theoretical interpretation of the 
Cherenkov effect (according to Ginzburg). A number of the most 
important equations is given. Again, a particle moving with 


5 momentum may be written down as 

a cos @ = = » Where AE denotes the kinetic energy of the 
radiation source. AE «hw thw, (99 is the eigenfrequency in 
the laboratory system). Thus, ~ cos "22 is obtained. in 
the following, 3 cases are discussed: if ae cos = 1, 


<1 and >1. Finally a classical discussion of the Doppler 
effect is given, and the possibility of a velocity greater than 
that of light in a medium is discussed. It wag found that an 


In part 4 the author discusses radiation thresholds and 
Card 2/4 investigates the conditions for the occurrence of Cherenkov 
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The Optics of Light Sources Moving in Refracting Media SOV /53-68-3-4/11 


radiation and of the Doppler effect for velocitias greater than 
that of light. For this, the condition val) 5, is, first of all, 
given, which says that v must be greater than the phase velocity 


velocity W of light. On the basis of a diagram (Fig 1), which 
represents the frequency dependence of the wave vector 


k(w) = ene) | these conditions are discussed and a number of 


formulas is derived, Figure 2 shows some possible cases of 
connections existing between a, ¥, W and § , which are discussed. 
Part 5 finally deals with Cherenkov radiation in optically 
anisotropic media. In this comnection the case is investigated 
in which the radiation source moves in a crystal,in which the 
refraction index depends not only on light frequency but also 

on the angle and on polarization. The influence exercised by 

the latter is discussed in detail, and a nunber of Special cases 
is further discussed on the basis of schematical drawings, 


Also the Doppler effec, ig dealt with, and attention is drewn 
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to the most important investigations carried out by K. A. 
Barsukov and A. A. Kolomenskiy. There are 6 figures and 
18 references, 16 of which are Soviet. 
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PHASE I BOOK EXPLOITATION SOV/4393 
Cherenkov, Pavel Alekseyevich, Professor, Igor' Yevgen'yevich 
Tamm, Academician,and Il'ya Mikhaylovich Frank, Correspond- 
ing Member, Academy of Sciences USSR 


Nobelevskiye lektsi1 (Nobel Prize Papers) Moscow, Fizmatgiz, 
1960. 73 p. 7,000 copies printed, 


Ed.: T. V. Mikhalkevich; Tech. Ed.: Ye. A. Yermakova, 


PURPOSE: This pamphlet is intended for physicists and re- 
Searchers engaged in the application of the Cherenkov 


meatal on principle in experimental physics. 


COVERAGE: The pamphlet contains lectures by Professor P. A. 
Cherenkov, Academician I, Ye, Tamm, and Corresponding 
Member of the USSR Academy of Sciences I, M. Frank given 
in Stockholm on December 11, 1958 when receiving the Nobel 
Prize in physics, The Supplementary article relates the 
history of the discovery of the Cherenkov radiation and 
presents biographical data on the three Nobel Prize re- 
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Nobel Prize Papers SOv/4393 


cipients. Photographs of the prize winners are included in 
the booklet. The complete text of the speeches and of the 
article were previously published in Uspekhi fizicheskikh 
nauk, v. 67, no. 1, and v. 68, no. 3. The articles are 
accompanied by bibliographies listing Soviet and other tech- 
nical literature. 


TABLE OF CONTENTS: 

Editor's Preface 3 
Cherenkov, P. A. Radiation of Particles Having Velocity 
Greater Than That of Light and Some Applications of This Radi- 
ation in Experimental Physics 

Tamm, I. Ye. General Properties of Radiation Emitted by Systems 


Moving at Greater Velocities Than That of Light and Some Appli- 
cations to the Physics of Plasma 2 
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: Frank, I. M, 
Wega Optics of Light Sources Moving in Refractive 
. 35 
Supplement, Bolotovski B. M 
of the 1958 Nobel Prize in Pugeiga Paonia nena MAROSES 64 
AVAILABLE: Library of Congress 
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#/016/60/010/010/002/004 
B009/B057 


AUTHOR: Frank, I. M. 
SS 


4 
TITLE: Optics of Light Sources Moving in Refractive Media 


PERIODICAL : Fizikai Szemle, 1960, Vol. 10, No. 10, pp» 298~304 


TEXT: This is an abridged text of a lecture delivered at the conferment 

of the Nobel Prize upon the author in Stockholm on December 11, 1958. 

The full-length text was published in Uspekhi Fizicheskikh Nauk, Vol. 68 
(1959), pp. 397-415. 1) Characteristics of light in a medium: In vacuum, 
the velocity of light is always constant and higher than the velocity of 

the light source. Ina refractive medium, the ratio of the velocity of ye 
the radiant to the velocity of wave propagation depends very much on the - 
velocity of light in the medium and on its changes. Asa result, not only 

the characteristics of radiation but sometimes also its appearance depends 
on the features of light propagation in the medium. In this paper, the 
simplest case of radiation in refractive media is considered, where the 
translational motion of the system may be supposed to be uniform and 
rectilinear. 2) Transition radiation: The theory of transition radiation 
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was developed by V. L, Ginzburg and the author of this paper more than 

10 years ago, but wag not examined experimentally. Most promising results 
have been recently reached by A.Ya. Chudakov but have not been published 

as yet. Y. Ye. Pafomov pointed out that for very small thicknesses of the 
radiator, transition radiation must be considered as a component in the 
observation of the Cherenkov radiation. 3) Spectrum and quantum-mechani- — 
cal interpretation: The quantum-mechanical theory of transition radiation 
was first developed by Ginzburg who demonstrated that the classical 


formula of the cosine of the angle at which the radiation takes place may 
be supposed to be exact with a very small correction. In vacuun, motion 
at a velocity exceeding that 

appears possible, but nature 


iation is determinad by 
the velocity of the system, its fundamental frequency, and the phase 
velocity of light valid for the system. From formulas deduced for the 
Cherenkov phenomenon and the Doppler effect at velocities exceeding that 
of light, it follows that these radiations can develop only if the 
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Optica of Light Sources Moving in Refractive 4/0 16/60/010/010/002/004 
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velocity of motion of the system exceedg the phage velocity of light. 
This statement which holds for isotropic media determines the threshold 
of generation of radiation. In a refractive medium, energy transfer 


optically anisotropic media and igs exc’uded from thig text). L. I, 


Mandel'shtam igs mentioned. There are 12 references: 114 Soviet and ye 
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5/076 pacieseronia(ene 
BOO6 


Frank, I. KM. 


TITLE: Critical Velocity of Light Emission in Optically Anisotropic 
Media 


AUTHOR: 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 6, pp. 1751-1757 


\ TEXT: The author deals with the investigation of the emission of a 

y light source of arbitrary natural frequency, moving uniformly in an 
optically anisotropic transparent medium. In an optically isotropic 
medium a Vavilov-Cherenkov radiation|of the frequency w occurs, if the 
velocity of motion v of the emitting charge attains the phase velocity 
of light u() = c/n(w). In,the expression for the wave vector k(w) only 
the phase velocity occurs; it is, however, to be assumed that in 
optically anisotropic medium the group velocity plays a similar part. 
First, the peculiarities occurring in an anisotropic medium are discussed, 
which are based mainly upon the fact that the phase velocity cael 
both on the polarization of the waves and on the direction of K(). On 
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Critical Velocity of Light Emission in s/056/60/038/06/05/012 
Optically Anisotropic Media B006/B056 


the basis of the simple case of a monochromatic wave of given polarization 
it is shown that for the critical velocity &'(w) occurring in the case 
of an anisotropic medium, ¥ = w' holds. This second phase velocity u! 


is described by the author as "radiation velocity along the beam". Fig. 1 
to , 
v3 


illustrates the foregoing. It holds generally that K' w) = ae ul = 5 
u! v 


ifw = 0, ¥= U' is thus satisfied. This equation is the condition 


holding in an anisotropic medium for the occurrence of a radiation of 
the frequency w. In the case represented in Fig. 1, the surface of the 
wave vectors is an ellipsoid, and therefore the "extraordinary" beam in 
@ uniaxial crystal is concerned. An analogous investigation is carried 
out for the ordinary beam (k - surface: sphere); v = u = u!'. In the 
following, the peculiarities occurring in a biaxial crystal are dis- 
cussed. Fig. 2 shows k' as a function of w for a given polarization. 

If wis the group velocity of a beam of the frequency w, which runs the 
direction v, the condition holding for the occurrence of a radiation or 
of new components of it is ¥ = Ww n)s where Wor is the frequency 
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Critical Velocity of Light Emission in 8/056/60/038/06/05/012 
Optically Anisotropic Media B006/B056 
primarily occurring in the spectrum, for which the condition given above 
for k'(w) is satisfied. Finally, the case w <u, is investigated. All 


results obtained are analogous to those obtained for an isotropic medium 
(Refs. 5, 6). They hold for the case in which the direction of motion 
coincides with the direction of the beam. V. L. Ginzburg and V. Ye. 
Pafomov are mentioned in this paper. There are 2 figures and 6 Soviet 
references. 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences USSF 


SUBMITTED: December 21, 1959 
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AUTHORS: Blokhin, G. Ye., Blokhintsev, D. I., Blyumkina, Yu. Ae, 
: Bondarenko, Js I+ Deryagin, B. N., Zaymovokty, A. Sey 
Zinov'yev, Ve Pe, Lnzachxovakiy, 0. D., Kin Khen Bon, 
Krasnoyarov, MN. V., Leypunakiy, A. Ie, Malykh, V. A. ; 
Nazaroy, P. Me, Nikolayev, S. Ke, Stavisekiy, V. Ya., { 
Ukraintoev, FP. I., Prank, I. Me, Shapiro, F. L., ; . 
Yazviteakiy, Yu. S.~ : 


TITLE: A pulsed fost renotor X 
PERIODICAL: Atomnaya onergiya, v. 10, now 5, 1961, 437-446 


TEXT: The present paper gives a description of the pulsed fast reactor of 
the Ob"yedinennyy inatitut yadernykh iaaledovaniy (Joint Institute of 
Ruclear Research) which beoame oritical in June, 1960. This reactoz, 
called WGP (TBR) reactor, serves as pulsed fast neutron source (cean 
power %1 kw) for physical {nveatigationa, partioularly for time-of-flight : } 
experiments. Ite nost distinguishing feature is the very gnall contribu- t 
tion (~ 10-4) of the delayed neutrona in ita noraal operation; it is about 


Card 1/¥ f 


} 
i 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1 


ESSER ASE SEE ESS WECGE CARMI, CUO SSR ~ PE RE SD _ SSE SEP OMT REED WP SE SST 


22873 
t Z 
§/089/61/010/005/001/015 
A pulsed fant reactor B102/B214 : 
one hundredth of that of the usual ateady uranium reactor. The pulses 
' 


appear because whenever the reactor becomes overoritical a burat of prompt 
neutrona results. The half width of these pulses is 36 ysec. The 

frequency with which the pulses are repeated can be varied between 8 and x 
$90 pulses/sec, Fig. 2 showe the construction of this reactor. The 

periodico ohange in the reactivity is brought about by the displacenent of 


7 the $0 y*9 blocks placed in two disks that can be rotated. The main 

| glock ts pressed in the form of o diak, 1100 mm in diameter, and can be 

\ rotated with @ peripheral velooity of 276 n/seo (at 6000 rpm) during whioh , 
i *% paosea through the core center. The reactivity change obtainable fron 

‘ she motion of the main blook is 7.4 %, that obtainable from the motion of , 

" the auxiliary block ia 0.4 %. The stationary part of the core consists of ‘ : 
{ plutonium lumpa in eteel jackets. The reactor io started by a rough 
; regulator, in this oase a movable part of the reflector. It gives a 


reactivity change at the rate of 136107) = 1.36107) seo”'. The manually 


Operated rod is also a part of the reflector. Two plutonius rods in 
elvotromagnetio suspension serve as soram. They oan be aeparated from the 
core with an acoeleration of 20 g. Their separation causes a reactivity 
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decrease of 2-1.1 % the rough regulator allova a reactivity change of : : 


2.4 %, the anual regulator Ol fy 
Tre reactor possesses aloo a 


intensive pulse, 


functioning eleotronio arrangement with Br, 
The whole renator io placed in a room of size 10+10¢7 mn whose 


chanbera. 


conorete walln allow complete protection from radiation. 


and the automtic regulator 0.036 %. i 
rerctivity booster for the production of one 
The control and shield system {o an automatically 


counters and fonizaticn 


Tho most ‘ 


ferortant experimental arrangenent oonaints of a 1000 m long neutron : i 


ocnduotor, a matal tube, 
ir the second part in which a pressure 
conduotor connects a ohain of socalled 
diotances of 70, 250, 500, 750, and 1000 = 
experimenta oan be oarried out. 
conductor of 100 m length. The 
nental chamber in which four neutron beans 
available. 
chanber. 

are desoribed in the present paper. 
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i 


agnembliea and slorly moving main block for the determination of the most 
isportsnt parameters of the reactor; experiments with a core asdembly 
(unmoved), experiments ith rotating (5000 rpm) main block and a Ra-a-Be 

source in the core for the investigation of the effeot of the multiplica- xX 
tion factor, ete. The most important remulto are represented vraphically. 

For exanple, Fig. 0 shown the dependence of the half width 0 of a pulse on 

the reactivitys the dashed line holds for the uogistationary case, the 


| dot-daoh line for the oane of 0 = K(1/a)'/3,72 3, where v ia the velocity 
| of aotion of the (rotating) main blocky in the quaointationary ease 


O=2 t /av » where et. fa the reactivity at the maximal multiplication 
? 


factor; & « oaks where x ia the displacement of the main bloak. The 


i Tenotor hag been actually used for the measurenent of the total, scattering, 

: capture, and fission cross sections by the time-of-flight method. Further 
experimenta will be carried out with a view to obtaining increase of power 
and decrease of the pulse duration. There are 15 figures and 3 references; 
2 Soviet-bloo and 1 Non-Soviet-bloo. The reference to the English-language 
publication reads ag follows; J. Orndort, Nucl. Sci. and Engng , 2, No. 4, 450(1957). 
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Progress of 8.I.Vavilov's work in the field of physics. 
Uop.fiz.nauk 75 no.2:215-225 0 ‘61. (MIRA 14:10) 
(Vavilov, Sergei Ivanovich, 1891-) (Physics) 
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Transient radiation and the Vavilov-Cherenkov effect. Usp. fiz. nauk 
75 no.2:23]~240 0 '6l, (MIRA 14:10) 
(Cherenkcv radiation) 
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GRIGOROV, Mgum Leorttovivhs KONDRAT'YEVA, Marina Aleksandrovna; 
RAPOPORT, Ii‘ye Davidovich; FRANK, I.M., red; GRIGOROVA, 
V.A., red. PLAKSHE, L.Yu., tekhn. red. 


(eats rayg), Kosmicheskie lucht. Moora, Fismatgis. 1962. 
83 p. (Praktilum fadernod fisiki, no.2),. 
as i : (MIRA 161/,) 
1, Chlen-korrespondent AM SSSR (for Frank), 
(Cosmic rays) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1" 


ae. 


EES SEATS, APR EPS OSI SUES SP SY — PES DE PET I 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1 


SEPSIS POR EMER EAR EON SPENT ON EPR DREN TY 


ESTULIN. Igay Ventemtnovichs ZHABOTINSKIY, Ye.Ye., red.; FRANK, 1.M., rede; 
RASHOVA, H.Ya,, tekhn. red. 


[Radioactive radiations], Radiactivnye izlucheniia. Moskva, 
Figmatgis, 1962. 260 p. (Praktikum po fadernoi fizike, no.1). 
(MIRA 1624) 
1, Chlen-korrespondent AN SSS (for Frank). 
(Radioactivity) 
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FRANK, I.M.,-otv. red.; DAVYDOV, A.S., red.; LAZAREVA, L.Ye., red. 
NEMIROVSKIY, P.E., rede CHUYEV, V.I., red.;POLYAKOVA, T.V., 
tekhn. red. 


(Transactions of the Seeoad All-Union Conference on Nuclear 
Reastions at Low and Medium Energies]Trudy Vtoroy Vsesoyuznoy 
kont'erentsii po iadernym reaktsiiam pri malykh i srednikh ener- 
gijakh, Moscow. 1960, Moskva, Isd-vo Akad. nauk SSSR, 1962. 
658 p. (MIRA 16:2) 


1, Vsesoyusnaya konferentsiya po yadernym reaktsiyam pri ma~ 
lykh 4 srednikh energjyakh, 2d, Moscow, 1960. 
(Nuclear physics—Congresses) 
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é 
AUTHONS: Benetuxiy, B. A-, Betin, Yu. P., Bukarev, V. Ae, Frank, I. HM. 
A RR atte 
TITLES (n, ¥)-ggrrelation dn inelactic scattering of 14-Mev neutrons ; 
from C!* nuclei 
; SQUECS s Yadernyye reaktsii pri malykh 4 srednikh energiyakh; trudy 
. ve Vtoroy Vaegoyuznoy konferentsii, fyul' 1960.g. Ed. by 


a. A. S. Davydov and others. Moscow, Izd-vo AN SSSR, 1962, 178-179 

SEXD: 44-Mev neutrons from a m?(a,n)He4 source were scattered from a oe 
toroidal carbon scatterer; the y-rays sere recorded by a Nal(T1) scintilla- 

tion detector with q3¥-29 (FEU-29) photomultiplier, the neutrons by a stack 

of plateg of an organic scintillator separated by plexiglas and connected 

with an 43¥-24 (FEU-24) multiplier. Also the recoil protons with 


” 


7 wevgd S14 Mev were recorded. The puise-height resolution of tne 
peagetector was 107% for tn? 1.12-Kev quanta; the coincidence circuit had a 


« resolution of 204077 sec. The Y-spectrum was analyzed with the help of 


a pulse-height analyzer. The angular distribution of the 4.4-Mev quanta 
F guil.ted on the transition of the cl? nucleus from the first excited to tho 
Sard 1/2 
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i 
AUTHOR: Frank, I. M. —t S/ i 
TITLE: A pulse method for the investigation of the properties of slow neutrons 7. 


SOURCE: AN SSSR. Fizicheskly institut. Trudy, v.14, 1962, 117-146 


SOPIC TAGS: neutron, slow, pulse, flashing, spectroscopy, prism, fast, 
flight time, Hfe time, diffusion coefficient, attenuation, moderation, moderated 


ABSTRACT: Thia classical theoretical paper discusses the possible application of | 
a high-voltage ion tube operating in a pulsed regime for the study of the properties 
of slow neutrons. The paper reproduces a report of the Fizicheskly institut AN ; 


SSSR (Physics Institute, AN SSSR) dated March 1954. The material of this study, || 
together with the results of an experimental investigation on the same subject, was: 
utilized in the report of A. V.Antonov, A.I.Isakov, I.D.Murin, B.A.Neupokoyev, 

I.M.Frank, F,L.Shapiro, and I. V.Stranikh at the Firat Geneva Conference on the 


Peaceful Use of Atomic Energy. The paper is reprinted essentially without any 
alterations. The pulse method can be employed most naturally for the determina« ; 
tion of the maximum magnitude of the diffusian coefficient D of neutrons and its 
dependence on the conditions of the experiment. Inasmuch ag in many instances not 
only D but also the life time of the neutron, T,can be determined, L@= DT can thus 
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i 
also be obtained. The method provides indications on the time required for the I 
establishment of a stationary velocity spectrum of neutrons and on the behavior of ! 
various groups of slow neutrons. More complete information on the properties of a 
neutron gas can be obtained by the method of the “pulsed prism" which permits the : 
determination of the moderation (deceleration) parameter Tt. Section ] provides a | 
survey of existing neutron-moderator theory, especially in the light of the effect of | 
a pulsed emission regime. Sec.2: The application of a pulse-type neutron source | 
for the study of the diffusion of a neutron gas. Sec.3: The initial distribution of 
decelerating neutrons. Sec.4: The density attenuation of slow neutrons. Sec.5: A- 
pulse-type neutron source ina prism. Sec. 6: Application of two-group theory in 
the case of a pulse-type neutron source. Sec.7: Conclusions: (1) The principal 
application of a pulse-type neutron source at the present time appears to be in flight~ 
time neutron spectrometry. The use of T(d,n)4He in the ''flashing-tube" method 
opens broad perspectives in various areas of neutron physics. Possible applica- : 
tions: Assuming that fast neutrons from a pulse-type source enter a system come : 
prising a test substance and having a prescribed shape, for example a cube, a 
parallelepipedon, or a sphere, and dimensions that differ not too greatly from the 
neutron moderation length, the exponential law of the density attenuation of the 
neutron gas, beginning at a certain time point, permits a direct determination of 
the diffusion coefficient D (assuming the life time T to be 


Card 2/4 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413530013-1 


wart 


_L 16138-63 daGeits hei auteeaee2,. abe is Pusaiee 
“ACCESSION NR: AT3001852 : ye 
: | 


a 
oat J 
p-] 
- 
irJ 
a 
po) 
Q 
i] 
ad 
“4 
°o 
= 
a 
o 
fo] 
a 
° 
3 
a: 
a 
a 
r= 
aa 
S 
be | 
“< 
€ 
Pa 
oe 
2 
tod 
*) 
7 
pos 
3 
io] 
al 
= 
nd 
oe 
a 
a 
— 
a 
@ 
n 
= 
77 
o 
Bb 
E- 
a 
_— 
i 
ir] 
F 
o 
a: 
Loe Y 


sions of the system. This poculiarity can be employed for the clarification of the | . 


_prppertics of the various groups of slow neutrons (4) The exponential b | 

Pry ( . ehavior 

, of, the density of the neutron gas in the system is not established at once; the in- iS 

i Woatigation of the duration of the transition stage can provide indication relative | 

Ag ghe duration of the establishment of a stationary velocity distribution of the 

: Bocpis rating neutrons. (5) The most cornplete indication on the moderation (decel- ... 
oe or) and the diffusion of neutrons can be obtained by the method of the “flashing =. 
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re iprism, that is, by placing a pulse-type source inside a prism. (6) In some in- 

a ‘stances, for example, for water, it may be useful to employ a system consisting 
‘of a plate of prescribed thickness and great area (approximating a two- 
‘dimensionally infinite system), "In the course of the performance of this study, 
and in the discussion of its regults, many valuable observations were made by i 
‘F.L.Shapiro, to whom I express my warmest gratitude, I also thank M.V. Kazar- 

——--novskiy end A.V. Antonov for a number of remarks made in the discussion of the =! | 
work," Orig, art. contains 2 figs., 2 tables, and 96 numbered equations, 


= == ASSOGIATION: Fizickeskly tnetitut AN SSSR (Physics Institute, AN SSSR). 
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AUTHORS: Benetskiy, Be Acs Frank, I: M. 
TITLE: Investigation of the angular correlation between y-photons 
and 14-Mev neutrons inelastically scattered frou carbon 


nuclei 


PERIODICAL; ghurnal eksperimental'noy i teoreticheskoy fiziki, v. 44, 
no. 2, 1963, 454-461 


TEXT: The possibilities of n'y angular correlations are discussed in 
order to obtain an unambiguous answer to the question as to whether the 
process C!2(n,n'y)C'* occurs via compound nucleus formation or via direct 
interaction. It is found that in the latter case a state of definite 


parity (27) will result and the distribution will be symmetrical with re~ 
spect to -)/2, 4.e. the correlation will be characterized by 


(4 
sin’2(@, - i /2-nn/4). The n'y correlation was measured, in a simple 
arrangement; the neutrons were obtained from a DT source (E, = 14.2 Mev); 
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Investigation of the angular ... B102/3186 

the y-rays were detected by a NaI(T1) crystal (2-107! gece) connected with 
an G2N-29 (FEU-29) photomultiplier; the neutron detector. (4-1079 sec) 
was provided with an FLU-24. The coincidence between 4.43-Mev y-quanta 
(2+ >» of transition) and the neutrons scattered through a: certain angle 
was recorded by scintillation counters. The target was a graphite 
cylinder 15 cm high and 6.5 cm thick. The y-ray angular, distributions 
were measured in the n-n! plane for the fixed n! guiasion angles 40 and 
135°. They can be described by £(9,) = 1+» sin 2(0,-@,) where b and @) 


were calculated by the method of least squares. The scattering cross- 
section ratio was 0(40°)/o(135°) = 1.6 + 0.4. When the results obtained 
for neutrons are compared with the analogous ones for protons it can be 
seen that for small angles the scattering mechaniom depends only slightly 
on the nature of the nucleon, but for large angles the results obtained 
for neutrons differ from those for protons. It oannot yet be decided if 
the direct scattering mechanism is always contributed by another mechanism 
nor to what extent this occurs. For large scattering angles this contribu- 
tion will be very important. There are 6 figures-and 1 table. 
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TITLE: Some characteristics of the elastic moderation of neutrons | 

SOURCE: AN SSSR. Fizicheskly institut. qrudy*, v. 24, 1964. Issledovaniya po Ix 

neytronnoy fizike (Research in neutron physics), 203-211 | 
| 


TOPIC TAGS: neutron moderation, neutron, neutron velocity loss, 4g¢ diffusion theory, 
dispersion spectrum, age equation, elastic moderation, neutron spectrum 


ABSTRACT: In the investigation of the moderation and diffusion of neutrons, it is import- 
ant to solve the problem of the instantaneous neutron spectrum. The age-diffusion theory 
assurnes that neutron energy loss in scattering on heavy nuclei is small and that the 

neutron energy is a continuous function of time. However, there are deviations in energy 
and velocity from the mean square values which one would expect, for example, if all 
neutrons had the same initial energy. These deviations in the instantaneous neutron x 
spectrum are usually not considered because of the complexity of the non-stationary theory: 
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| However, on the basis of a simple and approximate approach, the square of the velocity 
‘ deviation from the mean value can be calculated. Starting from the probability equation 
that a neutron of velocity V (energy E) after a collision will have a velocity in the in- 
- tervalfrom V' to V' 4dV' (energy E' to E'+dE'), the average velocity 80 obtained is given 
by” H - oM, 
‘ w= j o'W.(u') du’ = aa) (1) 
Pmin j me : 


The velocity logs as @ function of time is given by 
ical ee De 
ATT let, (2) 
roe 52 et SOO Le 
where M' is the mass of the nucleus. The mean square of the neutron velocity after one - 
collision is then given by . 


” 


° 


- (3) . 
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an ow (odo = area | 
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square deviation in velocity BV: 2 is sy by 


‘and the square of the mean — HF - (4) 
le aC ‘ "1 0tIgea * CTF = —(0' Y= sare *. ‘Ge x 
a in values of a y2 ) due ‘to the fluctuation ‘in the mean 
‘The time-dependent changes oe sectiag. ieee Oa 


mean value, 
equal to a : 


If the velocity loss were always , 


‘a 
ward the stationary 
h here that the instantaneous on spectrum converges to 
jit is shown . 


| 

| according to | ( h = ae - | : 
| 

: - | distribution given by | 
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with effective mass M’ 
Tf the ee contains an impurity with lighter nuclel | : 
‘| i the time change in velocity is given by 


7 MM. 
Gal" - am} : 


agnitude Be is given by 
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‘The author is indebted to F. L. Shapiro and M. V. Kasam for numerous valuable 


Finally, the conditions for the validity of the age-diffusion equation are discussed. | 
\ 
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TITIE: Scientific session on the application of nuclear methods to solid-state ai 8 
“SOURCE: AN SSSR. Vostnik, no. 5, 1965, 96-98 . 4, tq 


TOPIC TAGS: muiclear physics conferenca, solid state physics conference, solid arate | 
physics, muclear physics, nonmilitary miclear application | 


-apstract: A meeting of nuclear scientists and scientists from other fields was ” 
‘organized by the Department of General and Applied Physics and the 
iDe ‘partment of Nuclear Physics (both of the Academy of Sciences USSR) 
j and the State Committee on the Use of Atomic Energy U user and held from | 
"9-10 December 1964 in Moscow. ro 
The program consisted of reports on problems common.to the physics: 
ae and liquids and.nuclear physics. Yu, M, Kagan. reported on the \ 4 
1 Mossbauer effect as a means for detecting very slight differences in 
‘nuclear frequencies and gett the internal fields of atoms or internal 
motions of matter, F. L, Shapiro discussed various uses of slow Spine 
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_- lgcattering and described giiene Peacoee ds important devices for the 

‘study of condensed media, Positron annihilation as a means for investi- 

_ ‘gating the physical and chernica} properties of substances was treatedin . 
‘a report by V, 1, Gol'danskiy’’’B, N. Samoylov's ‘réport discussed the 
‘loss of parity in weak interactions as a means for studying fields within 


_ matter with polarized nuclei, I, M,. Frank reported on the possibilities 


inherent in the interdependence of transition radiation and the optical 
-. properties of the substance, 


ec ee ae rm nero nttne em 


The necessity for closer cooperation between nuclear physicists and 
: solid-state specialists is called for and the emergence cf a new discipline— 
‘nuclear solid-state physics—-is foreseen, The gession, which was f 
limited to three meetings, did not cover such problems as nuclear - i 
oo ' paramagnetism and radiation physics. These topics willbe studiedin 
Mee ‘future sessions,- | fee: Vel, no. a 
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QITLE: A method of manufacturing steel and non-ferrous bells 
‘ . & 


-, PERIODICAL: Referativnyy zhurnal, Tekhnologiya mashinostroyeniya, ne. 2s 


1963, 39, abstract 2B152 P. (lung. pat., cl. 49 1, no.148840,. 
December 31, 1961) 


TEXT s The sitifotion bearing pliant in Debretsen (HungPR) has 
patented a method of manufacturing balls. The essence of the method is 
that the wire is heated in the voltaic arc, in an acetylene flame, by the 
electric resietance method or induction, to the temperature over the melt- 
ing point and sprayed by compressed aix. Fused drops fall into a corre 
sponding cooling medium (oil, kerosene, aqueous solution of some salt or 
emulsion) and owing to the surface tension solidify in the form of balls. . 
The process makes it possible to produce hardenad balls of various struct- . 
ures by a proper selection of the cooling medium. The described process 
can be realized by means of the spraying pistol. 


| (Abstracter's note: Complete translation. ) Yer dpensn 
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Author : Frank Jaroslav, Obraz Karel 

Inst ts 

Title : Container Glass for Canning Factories. 

Orig Pub : Sklar a keramik, 1957, 7, No 4, 110-112 


Abstract : In manufacturing modern container glass it is necessary 
to take into account the technological process of canning 
and the stresses to which are subjected the @lass jars in 
the course thereof. The jars are subjected to the greatest. 
stresses during the process of sterilization. The condi- 
tions of annealing of the glass must ensure the climination 
of internal stresses above 95 mM /em. Problems are con- 
sidered which relate to design of jar necks y types of co- 
vers and color of glass depending on the nature of the pre- 

Card 1/1 served products. 
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